Azidowarfarin photoaffinity probes of purified rat liver cytochrome P4501A1.
Substrate specificity differences between various forms of cytochrome P450 (P450) are governed by substrate binding site amino acid residue differences. To determine the identities of these residues, four analogs of warfarin, a thoroughly investigated anticoagulant drug which is regio- and stereoselectively metabolized by many P450s, have been synthesized as photoaffinity probes. The probes 4'-, 6-, 7-, and 8-azidowarfarin were readily photolyzed in neutral solution by 254-nm light, with half-lives of less than 15 s. When the azidowarfarins were photolyzed in the presence of beta-naphthoflavone-inducible P4501A1 (2.5 microM) at -196 degrees C and the P450 was subsequently reconstituted for warfarin metabolism, 50% inactivation was achieved with 160 microM 4'-azidowarfarin, 64 microM 6-azidowarfarin, 127 microM 7-azidowarfarin, and 29 microM 8-azidowarfarin. This inactivation is irreversible. When these concentrations of the azidowarfarins were photolyzed prior to addition to P4501A1, less inhibition of P450 activity was detected and the inhibition was reversible. The CO-ferrous P450 spectrum of P4501A1 at 448 nm was diminished when photoactivated azidowarfarins bound to and inactivated the enzyme, with essentially no formation of P420 except in the case of 4'-azidowarfarin. The inactivation of P4501A1 by photoactivated 4'-azidowarfarin was prevented by 50% by 1.2 mM R-warfarin or 0.3 mM 4'-nitrowarfarin, consistent with the latter being a better P4501A1 substrate than R-warfarin. The photoinactivation of P4501A1 by each of the azidowarfarins was prevented to variable extents by R-warfarin or by 4'-, 6-, 7-, or 8-nitrowarfarin. Taken together these results demonstrate that all four azidowarfarins are potentially useful photoaffinity probes of the substrate binding site amino acid residues of P450s.